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Key Points 


• Every American is vulnerable to climate change impacts on their health at some point in their 
lives. 

• Climate change can have a range of impacts on physical, mental, and community health. 
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• A warmer climate is expected to increase the risk of illnesses and death from extreme heat and 
poor air quality. 

• Climate change will likely increase the frequency and strength of extreme events (such as floods, 
droughts, and storms) that threaten human health and safety. 

• Climate changes may expose more people to diseases. 

• Some groups of people (e.g., the very young and the very old) are especially vulnerable to health 
impacts. 


Climate Change Affects Human Health 


In 2016, the U.S. Global Change Research Program produced a report that analyzed the impacts of 
global climate change on human health in the United States. The report finds that: 

• Climate change is a significant threat to the health of the American people. 

• Climate change can affect human health in two main ways: first, by changing the severity or 
frequency of health problems that are already affected by climate or weather factors; and second, 
by creating unprecedented or unanticipated health problems or health threats in places or times of 
the year where they have not previously occurred. 

• Every American is vulnerable to the health impacts associated with climate change, but some 
populations will be especially affected. These groups include the poor, some communities of 
color, limited English-proficiency and immigrant groups, indigenous peoples, children and 
pregnant women, older adults, vulnerable occupational groups, people with disabilities, and 
people with medical conditions. 


Overview 

The impacts of climate change include warming temperatures, changes in precipitation, increases in the 
frequency or intensity of some extreme weather events, and rising sea levels. These impacts threaten our 
health by affecting the food we eat, the water we drink, the air we breathe, and the weather we experience. 

The severity of these health risks will depend on the ability of public health and safety systems to address or 
prepare for these changing threats, as well as factors such as an individual's behavior, age, gender, and 
economic status. Impacts will vary based on a where a person lives, how sensitive they are to health threats, 
how much they are exposed to climate change impacts, and how well they and their community are able to 
adapt to change. 

People in developing countries may be the most vulnerable to health risks globally, but climate change poses 
significant threats to health even in wealthy nations such as the United States. Certain populations, such as 
children, pregnant women, older adults, and people with low incomes, face increased risks; see the section 
below on Populations of Concern. 
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Temperature-Related Impacts 

Warmer average temperatures will lead to hotter days and more frequent and longer heat waves These 
changes will lead to an increase in heat-related deaths in the United States — reaching as much as thousands 
to tens of thousands of additional deaths each year by the end of the century during summer months. 

These deaths will not be offset by the smaller reduction in cold-related deaths projected in the winter 
months.^ However, adaptive responses, such as wider use of air conditioning, are expected to reduce the 
projected increases in death from extreme heatJ 1 ^ 

Projected Changes in the 

Hottest/Coldest and Wettest/Driest Day of the Year 


Coldest Night of Year Hottest Day of Year 





Wettest Day of Year 


Annual Longest Dry Spell 


Precipitation Change (%) 
3 6 9 12 


Change in Number of Days 


Projected changes in several climate variables for 2046-2065 with respect 
to the 1981-2000 average for the RCP6.0 scenario. These include the 
coldest night of the year (top left) and the hottest day of the year (top 
right). By the middle of this century, the coldest night of the year is 
projected to warm by 6°F to 10°F over most of the country, with slightly 
smaller changes in the south. The warmest day of the year is projected to 
be 4°F to 6°F warmer in most areas. Also shown are projections of the 
wettest day of the year (bottom left) and the annual longest consecutive 
dry day spell (bottom right). Extreme precipitation is projected to 
increase, with an average change of 5% to 15% in the precipitation falling 
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on the wettest day of the year. The length of the annual longest dry spell 
is projected to increase in most areas, but these changes are small: less 

than two days in most areas. ^ 

Click the image to view a larger version. 

Exposure to extreme heat can lead to heat stroke and dehydration, as well as cardiovascular, respiratory, and 
cerebrovascular disease. Excessive heat is more likely to affect populations in northern latitudes where 
people are less prepared to cope with excessive temperatures. Certain types of populations are more 
vulnerable than others: for example, outdoor workers, student athletes, and homeless people tend to be more 
exposed to extreme heat because they spend more time outdoors. Low-income households and older adults 
may lack access to air conditioning which also increases exposure to extreme heat. Additionally, young 
children, pregnant women, older adults, and people with certain medical conditions are less able to regulate 

their body temperature and can therefore be more vulnerable to extreme heat.^ ^ 


Human Health Risks in Your State 


Our interactive map features climate-related health risks by state and actions you can take to reduce 
these risks. 


Urban areas are typically warmer than their rural surroundings. Large metropolitan areas such as St. Louis, 

Philadelphia, Chicago, and Cincinnati have seen notable increases in death rates during heat waves 
Climate change is projected to increase the vulnerability of urban populations to heat-related health impacts 
in the future. Heat waves are also often accompanied by periods of stagnant air, leading to increases in air 
pollution and associated health effects.^ 


Example: Examining Heat-Related Deaths During the 1995 Chicago Heat Wave 


Cook County, July 11-27, 1995: 

Excess deaths compared with this time period during an average year: about 700 
Deaths classified as "heat-related" on death certificates (not shown here): 465 
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This graph shows data forthe Chicago Standard Metropolitan Statistical Area. 

Data sources: 

♦ CDC (US. Centers for Disease Control and Prevention). 2012.CDCWONDER database. Accessed August 201 2. 
httpy/wonder.cdc.gov/mortSQL.html. 

• NOAA (National Oceanic and Atmospheric Administration). 201 2. National Climatic Data Center. Accessed August 201 2. 
www.ncdc.noa a.gov. 

For more information, visit U.S. EPA's "Climate Change Indicators in the United States' at www.epa.gov/climatechange/indicators. 


This figure shows the relationship between high temperatures and deaths observed during the 1995 
Chicago heat wave. The large spike in deaths in mid-July (red line) is much higher than the average 
number of deaths during that time of year (orange line), as well as the death rate before and after the 
heatwave. Source: EPA (2014) 


Click the image to view a larger version. 
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Related Links 


EPA: 

• Climate Change Indicators in the U.S. 

• Extreme Heat: What You Can Do to Prepare 

• Heat Island Effect 

• Climate Change and Children's Health 

• Climate Change in the United States: Benefits of Global Action 

• Synthesis of Climate Change Impacts on Ground-Level Ozone 

• EPA AirNow 


Other: 


• USGCRP: Impacts of Climate Change on Human Health in the United States 

• CDC: Climate Change and Public Health 

• IPCC: Fifth Assessment Report EXIT 

• NRC: America's Climate Choices EXIT 

• NIH: Human Health Perspectives on Climate 
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Air Quality Impacts 

Changes in the climate affect the air we breathe both indoors and outdoors. Wanner temperatures and 
shifting weather patterns can worsen air quality, which can lead to asthma attacks and other respiratory and 
cardiovascular health effects. ^ Wildfires, which are expected to continue to increase in number and severity 

as the climate changes, create smoke and other unhealthy air pollutants. ^ Rising carbon dioxide levels and 
wanner temperatures also affect airborne allergens, such as ragweed pollen. 

Despite significant improvements in U.S. air quality since the 1970s, as of 2014 about 57 million Americans 
lived in counties that did not meet national air quality standards Climate change may make it even harder 
for states to meet these standards in the future, exposing more people to unhealthy air. 

Increases in Ozone 

Scientists project that warmer temperatures from climate change will increase the frequency of days with 
unhealthy levels of ground-level ozone, a harmful air pollutant, and a component in smogJ 1 ^ 

• People exposed to higher levels of ground-level ozone are at greater risk of dying prematurely or being 
admitted to the hospital for respiratory problems. ^ 

• Ground-level ozone can damage lung tissue, reduce lung function, and inflame airways. This can 
aggravate asthma or other lung diseases. Children, older adults, outdoor workers, and those with 

asthma and other chronic lung diseases are particularly at riskJ 5 ^ 



• Smog in Los Angeles decreases visibility and 
can be harmful to human health. 

Source: California Air Resources Board 


(2014) 

Because warm, stagnant air tends to increase the formation of ozone, climate change is likely to 
increase levels of ground-level ozone in already-polluted areas of the United States and increase the 

number of days with poor air quality. ^ 

• The higher concentrations of ozone due to climate change may result in tens to thousands of additional 
ozone-related illnesses and premature deaths per year by 2030 in the United States, assuming no 

change in projected air quality policies.^ 

Changes in Particulate Matter 

Particulate matter is the term for a category of extremely small particles and liquid droplets suspended in the 
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atmosphere. Fine particles include those smaller than 2.5 micrometers (about one ten-thousandth of an inch). 
Some particulate matter such as dust, wildfire smoke, and sea spray occur naturally, while some is created by 
human activities such as the burning of fossil fuels to produce energy. These particles may be emitted 
directly or may be formed in the atmosphere from chemical reactions of gases such as sulfur dioxide, 
nitrogen dioxide, and volatile organic compounds. 

• Inhaling fine particles can lead to a broad range of adverse health effects, including lung cancer, 

chronic obstructive pulmonary disease (COPD), and cardiovascular disease.^ 

• Climate change is expected to increase the number and severity of wildfires. Particulate matter from 
wildfire smoke can often be carried very long distances by the wind, affecting people who live far 
from the source of this air pollutant. 

• Older adults are particularly sensitive to short-term particle exposure, with a higher risk of 
hospitalization and death. ^ Outdoor workers like firefighters can also have high exposure. 

Due to the complex factors that influence atmospheric levels of fine particulate matter, scientists do not yet 
know whether climate change will increase or decrease particulate matter concentrations across the United 

States. Particulate matter can be removed from the air by rainfall, and precipitation is expected to 
increase in quantity though not necessarily frequency. Climate-related changes in stagnant air episodes, wind 
patterns, emissions from vegetation and the chemistry of atmospheric pollutants will also affect particulate 
matter levels J 1 ^ 


Climate Change and Human Health Quiz 


Think you have what it takes to score 1 00%? Take our quiz to see how much you know about the health 
impacts of climate change! 


Changes in Allergens and Asthma Triggers 

Allergic illnesses, including hay fever, affect about one-third of the U.S. population, and more than 34 
million Americans have been diagnosed with asthma Climate change may affect allergies and respiratory 
health. ^ The spring pollen season is already occurring earlier in the United States for certain types of plants, 
and the length of the season has increased for some plants with highly allergenic pollen such as 
ragweed. ^ ^ In addition to lengthening the ragweed pollen season, rising carbon dioxide concentrations and 
temperatures may also lead to earlier flowering, more flowers, and increased pollen levels in ragweed 

Top of Page 


Impacts from Extreme Weather Events 

Increases in the frequency or severity of some extreme weather events, such as extreme precipitation, 

flooding, droughts, and storms, threaten the health of people during and after the event The people most at 
risk include young children, older adults, people with disabilities or medical conditions, and the poor. 
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Extreme events can affect human health in a number of ways by: 



• Hurricane Katrina was one of the most 
devastating hurricanes in the United 
States, responsible for an estimated 971 to 
1,300 deaths. Source: NOAA 

Reducing the availability of safe food and drinking water. ^ 1 ^ 

• Damaging roads and bridges, disrupting access to hospitals and pharmacies.^ 

• Interrupting communication, utility, and health care services.^ 

• Contributing to carbon monoxide poisoning from improper use of portable electric generators during 
and after storms. ^ 

• Increasing stomach and intestinal illness, particularly following power outages 

• Creating or worsening mental health impacts such as depression and post-traumatic stress disorder 
(PTSD). [1] 

In addition, emergency evacuations pose health risks to older adults, especially those with limited mobility 
who cannot use elevators during power outages. Evacuations may be complicated by the need for concurrent 
transfer of medical records, medications, and medical equipment. Some individuals with disabilities may 
also be disproportionally affected if they are unable to access evacuation routes, have difficulty in 
understanding or receiving warnings of impending danger, or have limited ability to communicate their 
needs. 
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Vectorborne Diseases 

Vectorbome diseases are illnesses that are transmitted by disease vectors, which include mosquitoes, ticks, 
and fleas. These vectors can carry infectious pathogens, such as viruses, bacteria, and protozoa, from animals 
to humans. Changes in temperature, precipitation, and extreme events increases the geographic range of 
diseases spread by vectors and can lead to illnesses occurring earlier in the year. 

• The geographic range of ticks that carry Lyme disease is limited by temperature. As air temperatures 
rise, ticks are likely to become active earlier in the season, and their range is likely to continue to 

expand northward. ^ Typical symptoms of Lyme disease include fever, headache, fatigue, and a 
characteristic skin rash. 
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• Mosquitoes thrive in certain climate conditions and can spread diseases like West Nile virus. Extreme 
temperatures — too cold, hot, wet, or dry — influence the location and number of mosquitoes that 
transmit West Nile virus. More than three million people were estimated to be infected with West Nile 
virus in the United States from 1999 to 2010.^ 


The spread of climate-sensitive diseases will depend on both climate and non-climate factors such as land 
use, socioeconomic and cultural conditions, pest control, access to health care, and human responses to 
disease risk. The United States has public health infrastructure and programs to monitor, manage, and 
prevent the spread of many diseases. The risks for climate-sensitive diseases can be much higher in poorer 
countries that have less capacity to prevent and treat illness 



Natural Host 

Birds 


Warmer winters, longer frost-free 
season, and earlier spring arrival may 
influence the migration patterns and 
fledging survival of birds that are the 
natural host of West Nile virus. 

Key speaes: American robins, house 
finches, and house sparrows 


Insect Vector 
Mosquitoes 


Rising temperature, changing 
precipitation patterns, and a higher 
frequency of extreme weather events 
are likely to influence the distribution 
and abundance of mosquitoes that 
transmit West Nile virus by altering 
aquatic habitat availability and mosquito 
and viral reproduction rates 
Key species: Cx. (arsalis. Cx. pipiens, 
Cx. quinquefasciatus. 


Incidental Host 

Humans 


Humans are not central to the West 
Nile virus transmission cycle, but can 
suffer serious health consequences if 
infected. Changing weather patterns 
will likely impact human behavior and 
exposure to mosquitoes that carry West 
Nile virus. Mosquito control or personal 
protection practices like wearing 
long-sleeves or repellent can reduce 
the risk of infection. 


West Nile virus is maintained in transmission cycles between birds 
(the natural hosts of the virus) and mosquitoes. Human infections can 
occur from a bite of a mosquito that has previously bitten an infected 
bird. Warmer winters, longer frost- free season, and earlier spring 
arrival may influence the migration patterns and fledgling survival of 
birds that are the natural host of West Nile virus. In addition, rising 
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temperature, changing precipitation patterns, and a higher frequency 
of extreme weather events are likely to influence the distribution and 
abundance of mosquitoes that transmit West Nile virus. 

Source: USGCRP (2016) 

Click the image to view a larger version. 
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Water-Related Illnesses 

People can become ill if exposed to contaminated drinking or recreational water. Climate change increases 
the risk of illness through increasing temperature, more frequent heavy rains and runoff, and the effects of 
storms. Health impacts may include gastrointestinal illness like diarrhea, effects on the body's nervous and 
respiratory systems, or liver and kidney damage J ^ 

• Climate impacts can affect exposure to waterborne pathogens (bacteria, viruses, and parasites such 
as Cryptosporidium and Giardia ); toxins produced by harmful algal and cyanobacterial blooms in the 
water; and chemicals that end up in water from human activities.^ 

• Changing water temperatures mean that waterborne Vibrio bacteria and harmful algal toxins will be 
present in the water or in seafood at different times of the year, or in places where they were not 

previously threats. ^ ^ 

• Runoff and flooding resulting from increases in extreme precipitation, hurricane rainfall, and storm 
surge will increasingly contaminate water bodies used for recreation (such as lakes and beaches), 

shellfish harvesting waters, and sources of drinking water. ^ 

• Extreme weather events and storm surges can damage or exceed the capacity of water infrastructure 
(such as drinking water or wastewater treatment plants), increasing the risk that people will be exposed 
to contaminants.^ 

Water resource, public health, and environmental agencies in the United States provide many public health 
safeguards to reduce risk of exposure and illness even if water becomes contaminated. These include water 
quality monitoring, drinking water treatment standards and practices, beach closures, and issuing advisories 
for boiling drinking water and harvesting shellfish. 
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Food Safety and Nutrition 

Climate change and the direct impacts of higher concentrations of carbon dioxide in the atmosphere are 
expected to affect food safety and nutrition J ^ Extreme weather events can also disrupt or slow the 
distribution of food.^ 

• Higher air temperatures can increase cases of Salmonella and other bacteria-related food poisoning 
because bacteria grow more rapidly in warm environments. These diseases can cause gastrointestinal 

distress and, in severe cases, death. ^ ^ Practices to safeguard food can help avoid these illnesses even 
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as the climate changes. 

• Climate change will have a variety of impacts that may increase the risk of exposure to chemical 
contaminants in food. For example, higher sea surface temperatures will lead to higher mercury 
concentrations in seafood, and increases in extreme weather events will introduce contaminants into 

the food chain through stormwater runoff J 1 I 

• Fligher concentrations of carbon dioxide in the air can act as a "fertilizer" for some plants, but lowers 
the levels of protein and essential minerals in crops such as wheat, rice, and potatoes, making these 

foods less nutritious. ^ ^ 

• Extreme events, such as flooding and drought, create challenges for food distribution if roads and 
waterways are damaged or made inaccessible. 


Farm to Table 


The Potential Interactions of Rising C0 2 and Climate Change 
on Food Quality and Safety 



Temperature and precipitation 
extremes (like flooding) can 
increase pathogen load. 


Ok 

Climate can also alter weed, 
insect, and fungal populations 
and increase pesticide use. 


Rising carbon dioxide can 
directly influence nutritional 
content of foods. 


Extreme climate events can 
disrupt food distribution. 


Warmer temperatures can 
result in greater food spoilage. 


The food system involves a network of interactions with our physical and biological 
environments as food moves from production to consumption, or from "farm to table." Rising 
C02 and climate change will affect the quality and distribution of food, with subsequent 
effects on food safety and nutrition. Source: USGCRP (2016) 


Click the image to view a larger version. 
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Mental Health 

Any changes in a person's physical health or surrounding environment can also have serious impacts on their 
mental health. In particular, experiencing an extreme weather event can cause stress and other mental health 

consequences, particularly when a person loses loved ones or their home.^ 

• Individuals with mental illness are especially vulnerable to extreme heat; studies have found that 
having a pre-existing mental illness tripled the risk of death during heat waves. ^ People taking 
medication for mental illness that makes it difficult to regulate their body temperature are particularly 
at risk. 

• Even the perceived threat of climate change (for example from reading or watching news reports about 
climate change) can influence stress responses and mental health.^ 

• Some groups of people are at higher risk for mental health impacts, such as children and older adults, 
pregnant and post-partum women, people with pre-existing mental illness (see above), people with low 

incomes, and emergency workers. ^ 
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Populations of Concern 


Climate and Health Factsheets 

Learn about how climate change will affect your health over the course of your life, and see its impacts 
on eight different populations of concern. 

View the factsheets » 


Some groups of people are more vulnerable than others to health risks from climate change.^ Three factors 
contribute to vulnerability: sensitivity, which refers to the degree to which people or groups are affected by a 
stressor such as higher temperatures; exposure, which refers to physical contact between a person and a 
stressor; and adaptive capacity, which refers to an ability to adjust to or avoid potential hazards. For 
example, while older adults are sensitive to extreme heat, an older person living in an air-conditioned 
apartment won’t be exposed as long as she stays indoors, and as long as she can afford to pay for the 
electricity to run the air conditioner. Her ability take these actions is a measure of her adaptive capacity. 

Some populations are especially vulnerable to climate health risks due to particular sensitivities, high 
likelihood of exposure, low adaptive capacity, or combinations of these factors. 

• Communities of color (including Indigenous communities as well as specific racial and ethnic groups), 
low income, immigrants, and limited English proficiency face disproportionate vulnerabilities due to a 
wide variety of factors, such as higher risk of exposure, socioeconomic and educational factors that 
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affect their adaptive capacity, and a higher prevalence of medical conditions that affect their 
sensitivity. ^ 

• Children are vulnerable to many health risks due to biological sensitivities and more opportunities for 
exposure (due to activities such as playing outdoors). Pregnant women are vulnerable to heat waves 
and other extreme events, like flooding. ^ 

• Older adults are vulnerable to many of the impacts of climate change. They may have greater 
sensitivity to heat and contaminants, a higher prevalence of disability or preexisting medical 

conditions, or limited financial resources that make it difficult to adapt to impacts J 1 ^ 

• Occupational groups, such as outdoor workers, paramedics, firefighters, and transportation workers, as 
well as workers in hot indoor work environments, will be especially vulnerable to extreme heat and 

exposure to vectorbome diseases.^ 

• People with disabilities can be very vulnerable during extreme weather events, unless communities 
ensure that their emergency response plans specifically accommodate them. 

• People with chronic medical conditions are typically vulnerable to extreme heat, especially if they are 

taking medications that make it difficult to regulate body temperature Power outages can be 
particularly threatening for people reliant on certain medical equipment. 
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Other Health Impacts 

Other linkages exist between climate change and human health. For example, changes in temperature and 

precipitation, as well as droughts and floods, will affect agricultural yields and production.^ In some regions 
of the world, these impacts may compromise food security and threaten human health through malnutrition, 
the spread of infectious diseases, and food poisoning. The worst of these effects are projected to occur in 
developing countries, among vulnerable populations. ^ Declines in human health in other countries can 
affect the United States through trade, migration, and immigration and has implications for national security. 
[1][4] 

Although the impacts of climate change have the potential to affect human health in the United States and 
around the world, there is a lot we can do to prepare for and adapt to these changes — such as establishing 
early warning systems for heat waves and other extreme events, taking steps to reduce vulnerabilities among 
populations of concern, raising awareness among healthcare professionals, and ensuring that infrastructure is 
built to accommodate anticipated future changes in climate. Understanding the threats that climate change 
poses to human health is the first step in working together to lower risks and be prepared. 
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